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Fig. 1. Circular struetures. (a) casts on basal sur-
face of sample; (b) shallowly domcd eentre;
(c) central depression.

Maxson (1940) and Cloud (1960) have in-
terpreted structurcs comparable to thosc under
discussion in terms of gas escape and fluidiza-
tion phenomena. Such phenomena are well
known to igncous geologists (e.g. Reynolds
1954; Holmes 1963), but their influcnce upon
sedimentation has bcen little discussed. Mills
(1969), however, gives an exccllent account
of structurcs formed experimentally by ‘cold
fluidization which closely resemble the struc-
tures discussed hcrein. Although his experi-
ments were concerned with the origin of
craters on the lunar surface, the phcnomenon
of ‘cold’ fluidization is equally applicable to
much smaller scale structures.

The process of ‘cold” fluidization involves
the migration to thc surface of gas trapped
within a stationary bed. In a cohesive sedi-
ment, such as a clay, gas migration can causc
the bed to cxpand and display the flow proper-
ties of a liquid. Often thc gas flow finds pre-
ferrcd channels of escape and, if thc flow is
great cnough, bubbles may form in the chan-
nels. On reaching the surface the bubblcs
either burst, or dissipate gently (depending on
the degrce of bed eohcsion) causing the bed
to then contract and subside. Ring slumping
and faulting often accompanies the subsidence,
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Clay Deposited on Aerated Sand ?

Fig. 2. Schcmatic diagram of crater formation by
‘cold’ fluidization process.

and thc net result is the production of circular,
crater-like structures.

Such a proccss could have operated to pro-
duce the structures found on the sample de-
scribed here. Sedimentologic analysis has indi-
cated that the Moorillah Formation was depo-
sited dominantly within an intertidal environ-
ment (Plummer 1978). During a period of low
tide, gas or air trapped within sandy scdiment
could have migrated upward through a cap-
ping clay laycr (possibly deposited during the
slack-watcr stage of the previous high tide) to
burst and form small craters on thc surface.
Gas escape phenomena are known to occur on
present-day intertidal flats (Reineck & Singh
1975, Fig. 61), and the burial of such cratecrs
by a layer of sand during the following incom-
ing tide could then preserve them as casts on
its basal surfacc (Fig. 2). Such gas produced
structures have been called ‘evasion marks’ by
Cloud (1960), who diffcrentiated them from
‘contact marks’ produced by single, or
numerous gas bubbles blown across the sedi-
ment surface; raindrop impressions (Lyell
1851, Shrock 1948); and other ‘pit-and-
mound’ structures produced by compaction-
induced dewatering (Kindle 1916, Schoficld &
Keen 1929), or currcnt flow stress (Karcz et
al. 1974).

Other organic structures?

Also reported from the Moorillah Forma-
tion are other structures which were initially
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